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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmentar, 1n_faison with 1S5S0, also take part i the WOork. SO collaborates closely wiih] the
Internationgl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
The main thsk of technical committees is to prepare International Standards. Draft International Standards
adopted byl the technical committees are circulated to the member bodies for voting.“Publication ag an
Internationgl Standard requires approval by at least 75 % of the member bodies casting'a vote.

Attention is|drawn to the possibility that some of the elements of this document miay be the subject of pgtent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 119796 was prepared by Technical Committee ISO/TC 172, Opticsfand photonics, Subcommittee SC 7,
Ophthalmic|optics and instruments.

This seconfl edition cancels and replaces the first edition (1ISO-11979-6:2002) which has been technigally
revised.

ISO 11979 ronsists of the following parts, under the generalititte Ophthalmic implants — Intraocular lenses:
— Part 1:|\Vocabulary

— Part 2:|Optical properties and test methods

— Part 3:|Mechanical properties and test.methods
— Part 4:|Labelling and information

— Part 5:|Biocompatibility

— Part 6:|Shelf-life and fransport stability

— Part 7:|Clinicalinvestigations

— Part 8:|FRundamental requirements

— Part 9: Multifocal intraocular lenses

— Part 10: Phakic intraocular lenses

iv © 1SO 2007 — All rights reserved
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The purpose of a stability study is to ascertain that the properties of a product, in this case an intraocular lens
(IOL), remain within specified limits for a sufficiently long period of time under the influence of a variety of

envi

ronmental conditions.
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proposed shelf-life, i.e. during storage and distribution up until the moment of dispensing. The resu
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storage stability of the ntraocular lens material IS an iImportant 1actor In the overall Investigat
material, a new combination of given lens materials, a new packaging material or a new~m4
ess. To assess this, a study of the ageing of the lenses in their containers is performed.

nges in the composition and material, material suppliers, manufacturing conditions (in
lization process), or the package design or material could affect the shelf-life and cou
bssitate renewed investigations. The need for studies of product stability, package integrity a
ility can be assessed using ISO 14971.

design of the stability tests should be based on the known properiies of the material fron
ocular lens is made, and the recommendations for use of the intraecular lens. Knowledge of
identity of extractable substances found after storage or accelefrated ageing studies are of im
uating new intraocular lens materials.

the basis of the information obtained, transport and storage conditions can be recommend
ntain the quality of the intraocular lens in relation to jts ‘safety, efficacy and acceptability, thr

also used to determine the expiration date.

ractical terms it is the stability of the material-from which the intraocular lens is made that is b
g with the integrity of the packaging that.maintains the necessary environment of the intra

ore than one intraocular lens model:for a given combination of IOL material(s), packaging m
ufacturing processes.

bn of a new
nufacturing

cluding the
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nd transport
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bcular lens.

ility studies for intraocular lenses are thus material specific, i.e. this type of study need not bé performed

aterials and

Stability studies of intraocular lenses allow the determination of the shelf-life and package suitability as well as

recq

mmendations for transpadrt and storage conditions.
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Ophthalmic implants — Intraocular lenses —

Part 6:
Shelf-life and transport stability
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Scope
part of ISO 11979 specifies tests by which the shelf-life of sterile intraocular lenses (IOLs)

aging can be determined. These tests include procedures to establish the stability of IOLs in|
storage.

Normative references

following referenced documents are indispensable for the application of this document,
rences, only the edition cited applies. For undated references, the latest edition of the
iment (including any amendments) applies.

11979-1, Ophthalmic implants — Intraocular lenses=Part 1: Vocabulary

10993-5, Biological testing of medical devices & Tests for in vitro cytotoxicity

11607-1, Packaging for terminally sterilized medical devices — Part 1: Requirements for mate

14971, Medical devices —(Application of risk management to medical devices

TR 22979, OphthalmiCimplants — Intraocular lenses — Guidance on assessment of the nee
stigation of intraoculanlens design modifications

Terms and definitions

the purposes of this document, the terms and definitions of ISO 11979-1 apply.

10993-12, Biological testing of medical devices — Sample preparation and reference material$

n their final
distribution

For dated
referenced

p

rials, sterile

o for clinical

4

4.1

Requirements

General

If, following a risk analysis in accordance with ISO 14971, it is found that a product stability study, a package
integrity study and/or a transport stability study are needed, this part of ISO 11979 shall apply to the planning

and

A st

conduct of these studies.

udy protocol shall be developed prior to initiation of the study.
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The study shall demonstrate that the parameters assessed with regard to performance, safety and product
acceptability are within the original manufacturing specifications at the conclusion of the study.

In view of the fact that sufficiently long experience of storage of a new intraocular lens may not have been
accumulated by the time it is brought to the market, the results of accelerated tests (see 4.3.2) are acceptable
for initial labelling purposes, i.e. to establish a shelf-life to be used in the information on the product. A
maximum of five years of shelf-life can be claimed by a real-time study or an accelerated study regardless of
material used in the intraocular lens. An accelerated study shall however always be verified by a real-time
study. The same product or a Level A modification of it (see ISO/TR 22979) shall be used in the real-time
study. The real-time study shall be started before the release of the new intraocular lens to the market. The

real-time study results always take precedence over the accelerated study results.

In case a llnanufacturer wishes to maintain the possibility of resterilizing finished intraocular lens_(ots,

finished int
sterilization

4.2 Matdrials and methods

raocular lens lot(s) used in the stability study shall have undergone the maximum/numbg
cycles allowed under the manufacturer’s procedures.

the
r of

421 Testsamples

The studigs shall be performed using IOLs from finished intraocular lens lots (see 1SO 11979-1).
The proposed sample sizes are described in Annex A.

4.2.2 Methods

Suitable mgthods shall be chosen for any tests contained in the study protocol. The methods selected shall be
recorded. Annex B contains suggested tests. Due to the variation in product and package materials [and
design, other tests could be more appropriate, e.g. for possible changes to the storage solution for IOLs
stored in a $olution. The methods selected shall be recordéd and the details of validation for each test method,
demonstrat|ng the capability of the method, shall also be-documented.

In certain chses more than one of the tests listed-in-Annex B can be performed on a single |IOL (e.g. dioptric
power, imaging quality and spectral transmission.can all be measured on the same |0L), thereby reducing the
total numbgr of intraocular lenses required.

4.3 Product stability

4.31 Gen

If the risk a
The rationa

The shelf-li
medium an
time studies

eral

halysis in accordance with ISO 14971 shows a need for a shelf-life study, the following shall af
e for choice_of tests shall be documented in the risk management plan.

fe of an-lOL shall be established based on data from at least three lots of finished IOLs
H high/dioptric power ranges, each range comprising one or more dioptric powers), both for
and‘accelerated studies.

ply.

low,
eal-

Based on a manufacturer’s experience with the IOL material(s), packaging material(s), sterilization process
and packaging process, a manufacturer’s risk analysis can support the adequacy to perform a study on only
one lot of product.

4.3.2 Rea

4.3.21

I-time shelf-life study

Test parameters

The following parameters shall be considered for inclusion when a real-time shelf-life study is planned:

a) dimensions;

© 1SO 2007 — All rights reserved
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dioptric power;

imaging quality;

surgical manipulation;

recovery of properties following simulated surgical manipulation (for foldable IOLs);
surface and bulk homogeneity;

compression force (samples from one or more dioptric power lots);

-6:2007(E)

Ref
Tes|
cha
whi

An
IOL

4.3.

The]
ate

dynamic fatigue (samples from one or more dioptric power lots);
spectral transmission;

exhaustive extraction (samples from one or more dioptric power lots);
cytotoxicity (if an increase is seen in the content of extractables and/or if.a,new substance is p
sufficient to perform cytotoxicity testing on IOL samples from one dioptric’power lot. In additig
of the I0L itself, an aqueous extract of the IOL also needs to be tested; both tests shall be p
accordance with ISO 10993-5; for the aqueous extraction, the ratio(of surface area to volume
medium specified in ISO 10993-12 can be proportionally adjustéd to accommodate the smal
IOL;

specific surface tests (if warranted).

brences to suggested test methods are to be found*in Annex B.

ting for changes due to interaction with the packaging material shall also be considered, as sha

h the IOL is stored.

pxample of a calculation of the number of I0OLs to be used in a shelf-life and transport stability
made from a new material can be found in Annex A.

.2  Study procedure

following is the procedure for real-time stability studies. Intraocular lenses to be tested shall, if
hch instance be evenly distributed among the different power groups.

Assign a uhique identification to each individual intraocular lens in the total sample a
identification on the intraocular lens packaging.

Colleetthe intraocular lenses to be tested initially and carry out the tests of the protocol.
unigue identifications, the results and measurement conditions.

resent); it is
n to testing
erformed in
bf extraction
size of the

Il testing for

hges in surface treatments as well as the goncentration of additives in the IOL or additives in @ solution in

study for an

applicable,

nd put that

Record the

d)

e)

Transfer the remaining packages to storage under controlled conditions at the recommended storage
condition (e.g. temperature 25 °C + 2 °C and relative humidity 60 % + 20 %). Record actual temperature,

relative humidity and date.

Monitor temperature and relative humidity, regularly during the course of the study in a manner such that

fluctuations in temperature and relative humidity are also recorded.

In accordance with the protocol, periodically remove a sufficient number of intraocular lenses for testing.
Carry out the tests of the protocol. Record the unique identifications, the results and measurement

conditions.
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f)

Collect the intraocular lenses to be tested at the expiration date. Carry out the tests of the protocol.
Record the unique identifications, the results and measurement conditions.

The parameters measured shall remain within the specified limits of the applicable parts of ISO 11979. In case
there are no limits specified in ISO 11979, the parameters measured shall remain within the manufacturer's
internal finished product release specifications. If a parameter is found to no longer conform, and this finding is
confirmed by an investigation, then the maximum shelf-life is determined by the last conforming measurement

point.

4.3.3 Acc

Studies un(
permit extr
same para
accelerated
same study
valid.

For microbi
with a relati
barrier testi

The real-tin
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investigated.

It is importa
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4.4 Pack

If the risk a
the followin

Packaging
integrity stu

Package in
interpretatid
product on

For a packg

elerated shelf-life study
1Y
meters as for real-time studies [4.3.2.1 a) to I)] shall be considered for inclusion \when

shelf-life study is planned. References to suggested test methods can be found in Annéx B.
procedures (except temperature and humidity) used for real-time studies [4.3.2.2 a)to f)] are

al barrier testing, the accelerated conditions shall involve storage at a specified temperature
ve humidity of at least 40 %. If a manufacturer wishes to perform sterility(testing in lieu of micrg
hg, the storage temperature shall be not more than 45 °C.

e shelf-life is calculated by multiplying the studied time period by a factor of 2(Ta ~To)/10 , Wher|
lerated temperature and T, is the recommended storage temperature for the intraocular

nt that intraocular lenses to be measured are allowed t0-equilibrate to the same conditions 3
casurements before being tested.

age integrity

halysis in accordance with ISO 14971 shows that a package integrity study needs to be perforn
y shall apply. The rationale for choice ofltests shall be documented in the risk management pla

from three sterilization runs (containing or not containing I0Ls) shall be used for the pack
dy.

tegrity studies can also(be~performed as accelerated studies, using the same conditions
ns as shown under 4:3.3, with the proviso that a real-time study is started prior to putting
he market.

ge integrity study) a minimum of the following tests shall be performed:

also

and
bial

e 7,
ens

s at

hed,

-

age

and
the

a) legibility of labelling;
b) seal/clgsure integrity;
C) microblatbarrierorwhote package physicatintegrity:

References to suggested test methods are to be found in Annex B. Until an internationally accepted standard
for microbial barrier testing is established, the method used can be evaluated in accordance with ISO 11607-1.

4.5 Transport stability

If the risk analysis in accordance with ISO 14971 shows a need for a transport stability study, the following
shall be considered. The rationale for choice of tests shall be documented in the risk management plan.

The complete, filled intraocular lens packages (in their normal transport package) shall be able to withstand
extremes of the temperature and humidity (as expected in shipping), vibration and being dropped. Both the

© 1SO 2007 — All rights reserved
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packaging and the product shall be inspected following completion of the pre-test conditioning. The IOL shall
be considered to have satisfactorily passed the test if the IOL is free from physical damage when visually
inspected under magnification. The packaging must also continue to provide functional protection to the IOL.
A minimum of the following tests shall be performed:

a) legibility of labelling (empty packages can be used);

b) surface and bulk homogeneity of the IOL (sealed packages shall be used);

c) seal/closure integrity (empty packages can be used);

d) |microbial barrier or whole package physical integrity (empty packages can be used).
References to suggested test methods can be found in Annex B.

For|transport stability studies where complete packages with IOLs are needed, it isyadequate to use only one
intrgocular lens lot of the medium dioptric power for all tests.

4.6 Results

A rgport comprising the following information shall be kept on file:
a) |[summary of the results;

b) |copy of the labelling of the intraocular lens;

c) |manufacturing lot numbers, lot sizes, dates of manufacture and name of the manufacfurer of the
intraocular lens;

d) |details of the packaging, including the materials used and descriptions of the container and thg closure;

e) |description of conceivable changes.ef‘the product, the materials used and the product's meghanical and
optical properties;

f) |interpretation of the results-interms of shelf-life, storage and shipping recommendations;
g) |name of the test laboratory, dates of testing and an approval signature.

For|each finished infraocular lens lot the initial results, the results during storage and at the|end of the
proposed shelf-life'shall be presented in tabular form for easy interpretation.

5 |Test. methods and sampling

Sugdgested test methods are referenced in Annex B.

Unless the method description specifies the sample size, a minimum of 10 intraocular lenses shall be used for
each test at every testing occasion.

© 1SO 2007 — All rights reserved 5
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Annex A
(informative)

Shelf-life study example

A.1 Assumptions

A manufac
undergo sh
resterilizatid
manufactur
shelf-life an
dating beco

The manufacturer intends to perform an accelerated shelf-life study and therefore\includes three lots td

tested unds

acceleration conditions for the test material.

A.2 Sam

A.2.1 Ger
There are fi

The power
designation

low dio
mediur]
high di
Three finish
product sta

power).

Three steril
integrity tes|

urer has a foldable IOL made from a new material (without any surface modification) (that
b|f-life testing. The IOL is packaged in a new container. Since the manufacturer wants to,'allow
n, all test samples undergo two sterilization cycles at the beginning of the shelf-life study.

br wants to ultimately validate a five year shelf-life but intends to enter the market'with a one

d then increase that expiration dating by one year at a time as the data supporting the shel
mes available.

r accelerated conditions and three lots that are stored under real-time-conditions to validate

ple requirements

eral

ve evaluation time points for the test samples.(#;,2, 3, 4 and 5 years).

range of the manufacturer's IOL is 6.0 to 30 D. The manufacturer makes the follo
S
ptric power: 6D
n dioptric power: 18D
pptric power: 30D

ed intraocular lefs)lots are needed at each of the time points for both real-time and acceler:
bility testing (ene' lot of low dioptric power, one of medium dioptric power, one of high dio

zationtuns are evaluated at each of the time points for both real-time and accelerated pack
fing¢

will
one
The
year
[-life

be
the

ving

hted
btric

age

One lot of |

for transport stability testing can be complete packages without IOLs.

A single sample of an IOL can be used in more than one test in the evaluation of product stability.

A.2.2 Product stability and package integrity testing (for each time point)

A2.21

a)
transm

Product stability

ittance, dimensions, surface and bulk homogeneity, and surgical manipulation tests;

S 1S evaluated once Tor ransport stability testing (of medium diopiric power). Some of the units

thirty packages, with IOL: ten each of low, medium and high dioptric power, for imaging quality, spectral
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b) ten packages, with medium dioptric power IOL, for compression force;
c) ten packages, with medium dioptric power IOL, for dynamic fatigue;

d) thirty packages, with IOL: ten each of low, medium and high dioptric power, for recovery of properties
following simulated surgical manipulation;

e) ten packages, with medium dioptric power IOL, for exhaustive extraction testing;

f)  thirty packages, with medium dioptric power IOL, for cytotoxicity tests (if, as in this example, an increase
in the content of extractables was seen together with a new substance in the extract).

A.2)2.2 Package integrity

a) |thirty packages (ten per sterilization run), with or without IOL, for microbial barriep or whqle package
physical integrity tests;

b) [thirty packages (ten per sterilization run), with or without IOL, for legibilityrof*labelling and sgal integrity
tests.

A.2.3 Transport stability (tested only once)

Based on how the IOLs are expected to be transported, the\ manufacturer determines the |worst case
envlronmental conditioning and handling necessary.

A tqtal of sixty samples (twenty packages with IOL and forty with or without IOL) need to be conditioned and
evaluated at one time point:

a) |twenty packages, with any dioptric power IOL{for assessment of physical damage and surfage and bulk
homogeneity of the IOL;

b) [thirty packages, with or without IOL, forimicrobial barrier or whole package physical integrity tests;

c) |ten packages, with or without IOL,for legibility of labelling and seal/closure integrity tests.

A.3 Total sample size

In this example the manufacturer has chosen to perform the cytotoxicity test. As can be seen fromy Table A.1,
the pccelerated testpregramme then requires 600 packages with I0Ls and 300 packages with or without IOLs.
Angther 600 packages with I0Ls and 300 packages with or without IOLs will be required for the subsequent
realttime test programme. The transport stability testing (Table A.2) requires twenty packages with IOLs and
forty packages/with or without I0Ls. Therefore, a total of 1 220 packages with IOLs and 640 packages with or
withlout IQLSs are needed for all the necessary studies.

A.4 Results

The manufacturer performs the study under accelerated conditions and when testing at the one-year time
period no failures are observed. The IOL is then labelled for a one-year shelf-life. At the simulated two-year
time point, there are also no failures and the shelf-life is extended to two years. At the simulated three-year
time point, a seal integrity failure of the test samples is observed and confirmed by an investigation. Therefore
the final shelf-life is two years.

The manufacturer uses the results of the real-time testing to confirm the study results of the accelerated study.

If the real-time study is continued beyond two years and there are no failures in coming years, the shelf-life
can be extended based on the real-time results.

© 1SO 2007 — All rights reserved 7
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Table A.1 — Real-time or accelerated shelf-life study of IOL and packaging
(number of IOLs and packages needed)

Dioptric power and year @

Example . . . . . . . .
Study Test text ref. Low dioptric power Medium dioptric power High dioptric power
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Dioptric power
Imaging quality
Spectral
tansmittance A221,a) |10 |10 [10]| 10|10 | 10 | 10 [ 10 | 10 [ 10 |10 [ 10| 10| 1@ [ 10
Oimensions
Yurface bulk

Product

stability Yurgical manipulation
Qompression force A221,b) | — | —|—|—|— (10|10 |10 ]| 10|10 |~ —|—|—1II—
Oynamic fatigue A221,¢c) | — | —|—|—|— 10|10 |10 | 10| 10 |~ —|—|—1II—
Hecovery properties |[A.2.2.1,d) |10 (10| 10|10 (10| 10 [ 10 | 10 | 10.¢.~10 | 10 [ 10 | 10 | 10 [ 10
Hxhaustive extraction |A.221,¢) | — | — | — | — | — | 10 10 10 10 M| —|—]— | —||—
Qytotoxicity A2.2A1,f) — | —|—|—]1— 113 ]300 |30 30 |30 |—]—|—|—1I—

Total packages with IOL per study: 600

80 | 80y 80 | 80 | 80 | 20 | 20 | 20 | 20 || 20

Legibility label
Package A222b) | — | —| — | — | —|30~]90* | 30|30 |30 | —| —| —|—[—
: b | Yeallclosure
integrity

I\||icrobia| barrier A222,a) | —|— | —|—|—=N30*]|30 |30 |30 30| — | — | — | —|—

Total packag‘es with or without IOL: 300

60* | 60* | 60* | 60* | 60* | — | — [ — | — [|—

2  Numberd with asterisks indicate packages that can be with of.\without IOL.

b The thirty samples represent ten samples each from thrge sterilization lots.

Table A.2 — Transport stability testing of IOL and packaging
{hnumber of IOLs and packages needed)

Pre-teist conditioning

Tests on IOLs

Tests on packaging
(with or without IOLs)

Selected temperatures and
humidity(ies’F

Physical damage assessment

Surface and bulk homogeneity

Microbial barrier or whole package physjcal
integrity

Thirty samples needed [see A.2.3, b)]

Vibration test

Drop test

Twenty samples needed [see A.2.3 a)]

tabettegibitity
Seal/closure integrity

Ten samples needed [see A.2.3, c)]

Total packages with IOL: twenty samples

Total packages with or without IOL: forty samples
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